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(54) TRANSMISSION POWER CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a transmission 
power controller that controls transmission power of 
transmission signals so as to reduce interference 
between the transmission signals sent to a plurality of 
mobile stations. 

SOLUTION: The transmission power controller consists 
of a total transmission power observation section 1 that 
observes a total sum of power of transmission signals to 
provide an output of a value of total transmission power, 
a coefficient arithmetic section 2 that calculates a 
coefficient a in response to the value of total 
transmission power, a priority setting section 3 that 
calculates a weight coefficient wk depending on priority 
of a mobile station, and a plurality of transmission power 

arithmetic sections that use the coefficient a, a control signal, the weight coefficient wk, an 
increased/decreased amount arithmetic section 5-k, an adder 6-k, and a delay circuit 7-k 
(k=1-N) to calculate a new transmission power value of a corresponding mobile station MSk 
and to provide respective outputs. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the transmitted power control unit which controls the power of the sending signal from a 
base station to two or more mobile stations for said every mobile station according to the control signal 
from said each mobile station With the total transmitted power Observations Department which 
observes total of the power of said sending signal and outputs the total transmitted power value It has 
two or more transmitted power operation part which computes the new transmitted power value of the 
mobile station which corresponds using the multiplier operation part which computes the multiplier 
alpha according to said total transmitted power value, and said multiplier alpha and said control signal, 
and is outputted as a new transmitted power value, respectively. When said control signal shows 
reduction in power, said two or more transmitted power operation part, respectively When the 
multiplication of -1 is carried out to the positive number used as the criteria of the amount of increase 
and decrease of transmitted power, a multiplication result is outputted and said control signal shows the 
increment in power The amount operation part of increase and decrease which subtracts the product of 
the priority multiplier defined according to the priority of a corresponding mobile station, and said 
multiplier alpha and said positive number from said positive number, and outputs a subtraction result, 
The adder which adds the transmitted power value in front of predetermined time, and the output of said 
amount operation part of increase and decrease, and outputs an addition result as said new transmitted 
power value, It is the transmitted power control unit which is equipped with the delay circuit which only 
said predetermined time delays said new transmitted power value, and outputs it to said adder, and is 
characterized by being a larger value smaller than 1 than 0, and being a value more near 0, so that the 
communication link of a corresponding mobile station is more important for said priority multiplier. 
[Claim 2] In a transmitted power control unit according to claim 1 said multiplier operation part When 
said total transmitted power value is below a predetermined value Said multiplier alpha is set to 0. When 
said total transmitted power value is smaller than the maximum of the possible total larger and 
transmitted power value than said predetermined value It is the transmitted power control unit which 
said multiplier alpha is made into a larger value smaller than 1 than 0, and makes said multiplier alpha a 
near value by 1 , so that said total transmitted power value is more large, and is characterized by setting 
said multiplier alpha to 1 when said total transmitted power value is said more than maximum. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the going-down link transmitted power 
control unit in the migration communication system using a spread- spectrum communication mode 
about a transmitted power control unit. 
[0002] 

[Description of the Prior Art] The sign division multiple access (it is called CDMA below Code 
Division Multiple Access:) method attracts attention as a multiple access (point-to-multipoint 
connection) method which carries out the share ring of current and the radio-transmission way, and 
makes the broadcast by the multiple user possible. A CDMA method is a method which uses a spread- 
spectrum technique and assigns two or more users the same frequency band. In order to make subscriber 
capacity increase in a CDMA method, highly precise transmitted power control is made indispensable. 
[0003] The former in a CDMA method gets down and the link transmitted power control approach is as 
follows. The input-signal pair interference wave power ratio (it is called SIR below Signal-Interference 
Power Ratio:) required of an input signal is beforehand set to the interior of a mobile station as a target 
SIR. The value with small SIR means that the ratio to the interference wave power of a self signal is 
small, and the value with large SIR means that the ratio to the interference wave power of a self signal is 
large. 

[0004] A mobile station observes SIR of an input signal and compares SIR and Target SIR which were 
observed. When observed SIR is smaller than Target SIR, a mobile station transmits the transmitted 
power control instruction which directs increase of transmitted power to a base station. When observed 
SIR is larger than Target SIR, a mobile station transmits the transmitted power control instruction which 
directs reduction of transmitted power to a base station. A base station adjusts the transmitted power of 
the sending signal to a corresponding mobile station according to this transmitted power control 
instruction. 
[0005] 

[Problem(s) to be Solved by the Invention] There are the following problems in the above-mentioned 
Prior art. 

[0006] An increment of the number of the mobile stations to one base station reduces SIR of the input 
signal of each mobile station. Each mobile station will transmit the transmitted power control instruction 
which directs increase of transmitted power based on the target SIR of each mobile station to a base 
station, if SIR of the observed input signal falls. A base station increases the transmitted power of the 
sending signal of each mobile station. For each mobile station, increase of the transmitted power of the 
sending signal to other mobile stations can cause [ further / of SIR ] a fall. The mobile station with 
which SIR of an input signal fell transmits the transmitted power control instruction which directs 
increase of transmitted power based on the target SIR of each mobile station to a base station. Although 
transmitted power increased when this vicious circle was repeated, the problem that communication link 
quality deteriorates arises. 
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[0007] Then, this invention aims at offering the transmitted power control unit which solved the above- 
mentioned problem. 
[0008] 

[Means for Solving the Problem] In the transmitted power control unit which controls the power of the 
sending signal from a base station to two or more mobile stations by this invention for said every mobile 
station as a transmitted power control unit which attains the above-mentioned purpose according to the 
control signal from said each mobile station With the total transmitted power Observations Department 
which observes total of the power of said sending signal and outputs the total transmitted power value It 
has two or more transmitted power operation part which computes the new transmitted power value of 
the mobile station which corresponds using the multiplier operation part which computes the multiplier 
alpha according to said total transmitted power value, and said multiplier alpha and said control signal, 
and is outputted as a new transmitted power value, respectively. Said two or more transmitted power 
operation part is each. When said control signal shows reduction in power When the multiplication of -1 
is carried out to the positive number used as the criteria of the amount of increase and decrease of 
transmitted power, a multiplication result is outputted and said control signal shows the increment in 
power The amount operation part of increase and decrease which subtracts the product of the priority 
multiplier defined according to the priority of a corresponding mobile station, and said multiplier alpha 
and said positive number from said positive number, and outputs a subtraction result, The adder which 
adds the transmitted power value in front of predetermined time, and the output of said amount 
operation part of increase and decrease, and outputs an addition result as said new transmitted power 
value, It has the delay circuit which only said predetermined time delays said new transmitted power 
value, and outputs it to said adder, and it offers the transmitted power control unit characterized by being 
a value more near 0, so that the communication link of the mobile station which is a larger value smaller 
than 1 than 0, and corresponds is more important for said priority multiplier. 
[0009] 

[Embodiment of the Invention] The transmitted power control unit of this invention is explained. A base 
station equipped with the transmitted power control unit of this invention is expressed as a base station 
A during explanation. 

[0010] Drawing 1 is the block diagram of the transmitted power control unit of this invention. 
[001 1] The configuration of the transmitted power control unit of drawing 1 is explained. 
[0012] A transmitted power control unit is equipped with the total transmitted power Observations 
Department 1, the multiplier operation part 2, the priority setting section 3, the transmitted power 
directions section 4, the amount operation part 5-1 of increase and decrease - 5-N, an adder 6-1 - 6-N, a 
delay circuit 7-1 - 7-N, and the transmitting section 8-1 - 8-N. N is the number of the mobile stations 
which the base station A connects concurrently. Amount operation part of increase and decrease 5-k, 
adder 6-k, delay circuit 7-k, and transmitting section 8-k (k= 1 - N) are used for control of the 
transmitted power used for transmission to the corresponding mobile station MSk. 
[0013] The total transmitted power Observations Department 1 is a part in the wireless area of a base 
station A which observes total of the transmitted power to all mobile stations, and outputs observed 
value Pa. The multiplier operation part 2 is a part which computes the multiplier alpha used for the 
operation of the amount of increase and decrease of transmitted power according to observed value Pa. 
The priority setting section 3 is a part which determines and outputs the weighting factor wi 
corresponding to the priority of each mobile station. It is a value with it. [ from weighting factors wl-0 ] 
[ large wN and ] [ smaller than 1 ] Weighting factors wl-wN are the values near 1, so that near and a 
priority are so low that the priority of the mobile stations MSI -MSk which correspond, respectively is 
high to 0. The transmitted power directions section 4 is a part which outputs each transmitted power 
control instruction transmitted from each mobile station as demand signs sl-sN to the corresponding 
amount operation part 5-1 of increase and decrease - 5-N. The demand sign sk shows the increment 
demand in transmitted power, when it is a forward value, and when it is a negative value, it shows a 
transmitted power reduction demand. Since each transmitted power control instruction is transmitted if 
needed for each mobile station, each transmitted power control instruction of all does not arrive at a base 
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station A at coincidence. 

[0014] The amount operation part 5-1 of increase and decrease - 5-N are circuits which calculate the 
amount of increase and decrease of the transmitted power to each mobile station using the weighting 
factors wl-wN which are the outputs of the priority setting section 3, a constant delta and the multiplier 
alpha which is the output of the multiplier operation part 2, and the demand signs sl-sN which are the 
outputs of the transmitted power directions section 4, only when the demand signs sl-sN are newly 
inputted. The amount operation part 5-1 of increase and decrease - 5-N output 0, when the demand signs 
sl-sN are not newly inputted. A constant delta is the amount of increase and decrease used as criteria. 
[0015] A delay circuit 7-1 - 7-N are circuits which carry out 1 measurement-cycle T delay of the input 
value, and output it. An adder 6-1 - 6-N are parts which add the output of the amount operation part 5-1 
of increase and decrease - 5-N 5 and the output of a delay circuit 7-1 - 7-N, and are outputted as 
transmitted power values pl-pN, respectively. In case the transmitting section 8-1 - 8-N transmit a signal 
to each mobile stations MSl-MSk, they adjust the transmitted power according to the corresponding 
transmitted power values pl-pN. 

[0016] Actuation of the transmitted power control unit shown in drawing 1 is explained. 
[0017] The total transmitted power Observations Department 1 observes the total transmitted power to 
all the mobile stations in the wireless area of a base station A. The total transmitted power Observations 
Department 1 measures the total transmitted power between the measurement cycles T of the signal 
outputted from the transmitting section 8-1 - 8-N, and outputs the average as observed value Pa to every 
measurement cycle T. Observed value Pa is inputted into the multiplier operation part 2. 
[0018] The multiplier operation part 2 computes the multiplier alpha corresponding to observed value 
Pa. The approach of computing a multiplier alpha as an example of the calculation approach according 
to the graph of drawing 2 and the approach of computing a multiplier alpha according to the graph of 
drawing 3 are mentioned. By the approach of following the graph of drawing 2 , a multiplier alpha is 
decided in discontinuous corresponding to the range of observed value Pa. For example, when observed 
value Pa is larger than a value Th 2 and smaller than a value Th 3, alpha 2 is outputted as a multiplier 
alpha. By the approach of following the graph of drawing 3 , a multiplier alpha is continuously decided 
corresponding to observed value Pa. A multiplier alpha is set to 1 when observed value Pa is larger than 
the maximum total transmitted power value Pmax which may be applied to the communication link 
between a base station and a mobile station in any case. A multiplier alpha is inputted into the amount 
operation part 5-1 of increase and decrease corresponding to each mobile station - 5-N. 
[0019] The priority setting section 3 sets up and outputs a weighting factor wk. The approach of a base 
station A determining the priority over each mobile station as an example of the setting approach, and 
deciding the weighting factor wk corresponding to the priority, and how a priority to require each 
mobile station is transmitted to a base station A, and a base station A determines a weighting factor wk 
according to the priority are mentioned. 

[0020] A base station A explains how to determine the priority over a mobile station MSk and to decide 
the weighting factor wk corresponding to the priority. 

[0021] The priority setting section 3 has a conversion table with the weighting factors wl-wk according 
to the contents of a contract of each mobile stations MSI -MSN and each mobile stations MSI -MSN in 
the interior beforehand. A conversion table is rewritten whenever each mobile station frequents the area 
of a base station A. A mobile station MSk establishes a system synchronization by detection of the pilot 
channel from a base station A, and detection of a system channel, when it enters in the area of a base 
station A. Then, a mobile station MSk transmits registration (user information and terminal information) 
to a base station A. A base station A transmits the terminal information received from the mobile station 
MSk to a control station. A control station detects the contents of service which the terminal user has 
joined from the received terminal information, and transmits to a base station A. A base station A sets 
the weighting factor wk corresponding to a mobile station MSk as the conversion table of the priority 
setting section 3 interior according to the contents of service. For example, when the mobile station MSk 
is carrying out the service contract of thinking quality as important, in the conversion table of the 
priority setting section 3 interior, 0.3 is set up as a weighting factor wk corresponding to a mobile station 
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MSk. 

[0022] A setup of this weighting factor is performed at the time of the arrival of each mobile station, and 
dispatch. At the time of arrival of the mail, a base station A emits ringing of a mobile station MSk to 
area first. A mobile station MSk transmits a response message to a base station A. When a base station 
A receives a response message, the priority setting section 3 outputs the weighting factor wk of a mobile 
station MSk to amount operation part of increase and decrease 5-k. At the time of dispatch, a mobile 
station MSk outputs a message demand signal to a base station A first. When a base station A receives a 
message demand signal, the priority setting section 3 outputs the weighting factor wk of a mobile station 
MSk to amount operation part of increase and decrease 5-k. 

[0023] How a priority to require each mobile station is transmitted to a base station A, and a base station 
A determines a weighting factor wk according to the priority is explained. 

[0024] The flag showing a priority is inserted in the response message. A priority is expressed using ten 
figures to 1 -10, and the more numerous one is more important for it. A base station A takes out a 
priority from the flag showing the priority in a response message, and sends it to the priority setting 
section 3. The priority setting section 3 calculates the inverse number of a priority, and outputs it to 
amount operation part of increase and decrease 5-k as a weighting factor wk. 

[0025] The demand signs sl-sN are also inputted into each amount operation part 5-1 of increase and 
decrease - 5-N from the transmitted power directions section 4. Amount operation part of increase and 
decrease 5-k (k= 1 - N) calculates amount of increase and decrease deltapk of transmitted power to a 
mobile station MSk using a degree type, when the demand sign sk is newly inputted. 
[0026] 
[Equation 1] 

sk> In the case of 0 In the case of delta pk=delta-wk-alpha-delta sk<0 Amount operation part of 
deltapk=-delta increase and decrease 5-k (k= 1 - N) outputs 0 as amount of increase and decrease 
deltapk, when the demand sign sk is not newly inputted. 

[0027] Adder 6-k adds the transmitted power value pk in front of the 1 measurement cycle T outputted 
from amount of increase and decrease deltapk, and delay circuit 7-k, and outputs an addition result. An 
addition result is inputted into transmitting section 8-k as a new transmitted power value pk over a 
mobile station MSk. Moreover, an addition result is inputted also into delay circuit 7-k, and is used for 
count of the transmitted power value pk after a measurement cycle T. Transmitting section 8-k sets the 
transmitted power of the sending signal to a mobile station MSk as the transmitted power value pk. 
[0028] According to this invention, when total of the transmitted power from a base station A to all 
mobile stations is large, amount of increase and decrease deltapk is updated so that total of the 
transmitted power may decrease. Moreover, amount of increase and decrease deltapk is more greatly set 
up to a mobile station with a more high priority. That is, it prevents the total transmitted power 
becoming large beyond the need by lowering the transmitted power to a mobile station with a low 
priority, the transceiver quality of a mobile station with a high priority holding. 
[0029] 

[Effect of the Invention] The following effectiveness is acquired about the transmitted power control 
unit of this invention as mentioned above. 

[0030] When the total transmitted power of a base station becomes larger than a predetermined value, 
according to the magnitude of the difference, the transmitted power of the sending signal to a mobile 
station can be updated. Consequently, even when the number of mobile stations increases and 
interference power becomes large, the communication link quality of all mobile stations can prevent 
deteriorating uniformly. Furthermore, since it can prevent transmitted power increasing without limits, 
the effect of the interference power given to the wireless service area of an adjoining base station can be 
controlled. 

[003 1] Furthermore, quality degradation of an important communication link can be prevented, 
maintaining the total transmitted power of a base station below at the target total transmitted power, 
since transmitted power according to the priority of a mobile station can be updated. Moreover, the new 
service using the superiority or inferiority of quality etc. can be added to the contractor of mobile 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention] Especially this invention relates to the going-down link transmitted power 
control unit in the migration communication system using a spread-spectrum communication mode 
about a transmitted power control unit. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

PRIOR ART 

[Description of the Prior Art] The sign division multiple access (it is called CDMA below Code 
Division Multiple Access:) method attracts attention as a multiple access (point-to-multipoint 
connection) method which carries out the share ring of current and the radio-transmission way, and 
makes the broadcast by the multiple user possible. A CDMA method is a method which uses a spread- 
spectrum technique and assigns two or more users the same frequency band. In order to make subscriber 
capacity increase in a CDMA method, highly precise transmitted power control is made indispensable. 
[0003] The former in a CDMA method gets down and the link transmitted power control approach is as 
follows. The input-signal pair interference wave power ratio (it is called SIR below Signal-Interference 
Power Ratio:) required of an input signal is beforehand set to the interior of a mobile station as a target 
SIR. The value with small SIR means that the ratio to the interference wave power of a self signal is 
small, and the value with large SIR means that the ratio to the interference wave power of a self signal is 
large. 

[0004] A mobile station observes SIR of an input signal and compares SIR and Target SIR which were 
observed. When observed SIR is smaller than Target SIR, a mobile station transmits the transmitted 
power control instruction which directs increase of transmitted power to a base station. When observed 
SIR is larger than Target SIR, a mobile station transmits the transmitted power control instruction which 
directs reduction of transmitted power to a base station. A base station adjusts the transmitted power of 
the sending signal to a corresponding mobile station according to this transmitted power control 
instruction. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] The following effectiveness is acquired about the transmitted power control 
unit of this invention as mentioned above. 

[0030] When the total transmitted power of a base station becomes larger than a predetermined value, 
according to the magnitude of the difference, the transmitted power of the sending signal to a mobile 
station can be updated. Consequently, even when the number of mobile stations increases and 
interference power becomes large, the communication link quality of all mobile stations can prevent 
deteriorating uniformly. Furthermore, since it can prevent transmitted power increasing without limits, 
the effect of the interference power given to the wireless service area of an adjoining base station can be 
controlled. 

[003 1] Furthermore, quality degradation of an important communication link can be prevented, 
maintaining the total transmitted power of a base station below at the target total transmitted power, 
since transmitted power according to the priority of a mobile station can be updated. Moreover, the new 
service using the superiority or inferiority of quality etc. can be added to the contractor of mobile 
communications. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] There are the following problems in the above-mentioned 
Prior art. 

[0006] An increment of the number of the mobile stations to one base station reduces SIR of the input 
signal of each mobile station. Each mobile station will transmit the transmitted power control instruction 
which directs increase of transmitted power based on the target SIR of each mobile station to a base 
station, if SIR of the observed input signal falls. A base station increases the transmitted power of the 
sending signal of each mobile station. For each mobile station, increase of the transmitted power of the 
sending signal to other mobile stations can cause [ further / of SIR ] a fall. The mobile station with 
which SIR of an input signal fell transmits the transmitted power control instruction which directs 
increase of transmitted power based on the target SIR of each mobile station to a base station. Although 
transmitted power increased when this vicious circle was repeated, the problem that communication link 
quality deteriorates arises. 

[0007] Then, this invention aims at offering the transmitted power control unit which solved the above- 
mentioned problem. 
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MEANS 



[Means for Solving the Problem] In the transmitted power control unit which controls the power of the 
sending signal from a base station to two or more mobile stations by this invention for said every mobile 
station as a transmitted power control unit which attains the above-mentioned purpose according to the 
control signal from said each mobile station With the total transmitted power Observations Department 
which observes total of the power of said sending signal and outputs the total transmitted power value It 
has two or more transmitted power operation part which computes the new transmitted power value of 
the mobile station which corresponds using the multiplier operation part which computes the multiplier 
alpha according to said total transmitted power value, and said multiplier alpha and said control signal, 
and is outputted as a new transmitted power value, respectively. Said two or more transmitted power 
operation part is each. When said control signal shows reduction in power When the multiplication of -1 
is carried out to the positive number used as the criteria of the amount of increase and decrease of 
transmitted power, a multiplication result is outputted and said control signal shows the increment in 
power The amount operation part of increase and decrease which subtracts the product of the priority 
multiplier defined according to the priority of a corresponding mobile station, and said multiplier alpha 
and said positive number from said positive number, and outputs a subtraction result, The adder which 
adds the transmitted power value in front of predetermined time, and the output of said amount 
operation part of increase and decrease, and outputs an addition result as said new transmitted power 
value, It has the delay circuit which only said predetermined time delays said new transmitted power 
value, and outputs it to said adder, and it offers the transmitted power control unit characterized by being 
a value more near 0, so that the communication link of the mobile station which is a larger value smaller 
than 1 than 0, and corresponds is more important for said priority multiplier. 
[0009] 

[Embodiment of the Invention] The transmitted power control unit of this invention is explained. A base 
station equipped with the transmitted power control unit of this invention is expressed as a base station 
A during explanation. 

[0010] Drawing 1 is the block diagram of the transmitted power control unit of this invention. 
[001 1] The configuration of the transmitted power control unit of drawing 1 is explained. 
[0012] A transmitted power control unit is equipped with the total transmitted power Observations 
Department 1, the multiplier operation part 2, the priority setting section 3, the transmitted power 
directions section 4, the amount operation part 5-1 of increase and decrease - 5-N, an adder 6-1 - 6-N, a 
delay circuit 7-1 - 7-N, and the transmitting section 8-1 - 8-N. N is the number of the mobile stations 
which the base station A connects concurrently. Amount operation part of increase and decrease 5-k, 
adder 6-k, delay circuit 7-k, and transmitting section 8-k (k= 1 - N) are used for control of the 
transmitted power used for transmission to the corresponding mobile station MSk. 
[0013] The total transmitted power Observations Department 1 is a part in the wireless area of a base 
station A which observes total of the transmitted power to all mobile stations, and outputs observed 
value Pa. The multiplier operation part 2 is a part which computes the multiplier alpha used for the 
operation of the amount of increase and decrease of transmitted power according to observed value Pa. 
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The priority setting section 3 is a part which determines and outputs the weighting factor wi 
corresponding to the priority of each mobile station. It is a value with it. [ from weighting factors wl-0 ] 
[ large wN and ] [ smaller than 1 ] Weighting factors wl-wN are the values near 1, so that near and a 
priority are so low that the priority of the mobile stations MSl-MSk which correspond, respectively is 
high to 0. The transmitted power directions section 4 is a part which outputs each transmitted power 
control instruction transmitted from each mobile station as demand signs sl-sN to the corresponding 
amount operation part 5-1 of increase and decrease - 5-N. The demand sign sk shows the increment 
demand in transmitted power, when it is a forward value, and when it is a negative value, it shows a 
transmitted power reduction demand. Since each transmitted power control instruction is transmitted if 
needed for each mobile station, each transmitted power control instruction of all does not arrive at a base 
station A at coincidence. 

[0014] The amount operation part 5-1 of increase and decrease - 5-N are circuits which calculate the 
amount of increase and decrease of the transmitted power to each mobile station using the weighting 
factors wl-wN which are the outputs of the priority setting section 3, a constant delta and the multiplier 
alpha which is the output of the multiplier operation part 2, and the demand signs sl-sN which are the 
outputs of the transmitted power directions section 4, only when the demand signs sl-sN are newly 
inputted. The amount operation part 5-1 of increase and decrease - 5-N output 0, when the demand signs 
sl-sN are not newly inputted. A constant delta is the amount of increase and decrease used as criteria. 
[0015] A delay circuit 7-1 - 7-N are circuits which carry out 1 measurement-cycle T delay of the input 
value, and output it. An adder 6-1 - 6-N are parts which add the output of the amount operation part 5-1 
of increase and decrease - 5-N, and the output of a delay circuit 7-1 - 7-N, and are outputted as 
transmitted power values pl-pN, respectively. In case the transmitting section 8-1 - 8-N transmit a signal 
to each mobile stations MSl-MSk, they adjust the transmitted power according to the corresponding 
transmitted power values pl-pN. 

[0016] Actuation of the transmitted power control unit shown in drawing 1 is explained. 
[0017] The total transmitted power Observations Department 1 observes the total transmitted power to 
all the mobile stations in the wireless area of a base station A. The total transmitted power Observations 
Department 1 measures the total transmitted power between the measurement cycles T of the signal 
outputted from the transmitting section 8-1 - 8-N, and outputs the average as observed value Pa to every 
measurement cycle T. Observed value Pa is inputted into the multiplier operation part 2. 
[0018] The multiplier operation part 2 computes the multiplier alpha corresponding to observed value 
Pa. The approach of computing a multiplier alpha as an example of the calculation approach according 
to the graph of drawing 2 and the approach of computing a multiplier alpha according to the graph of 
drawing 3 are mentioned. By the approach of following the graph of drawing 2 , a multiplier alpha is 
decided in discontinuous corresponding to the range of observed value Pa. For example, when observed 
value Pa is larger than a value Th 2 and smaller than a value Th 3, alpha 2 is outputted as a multiplier 
alpha. By the approach of following the graph of drawing 3 , a multiplier alpha is continuously decided 
corresponding to observed value Pa. A multiplier alpha is set to 1 when observed value Pa is larger than 
the maximum total transmitted power value Pmax which may be applied to the communication link 
between a base station and a mobile station in any case. A multiplier alpha is inputted into the amount 
operation part 5-1 of increase and decrease corresponding to each mobile station - 5-N. 
[0019] The priority setting section 3 sets up and outputs a weighting factor wk. The approach of a base 
station A determining the priority over each mobile station as an example of the setting approach, and 
deciding the weighting factor wk corresponding to the priority, and how a priority to require each 
mobile station is transmitted to a base station A, and a base station A determines a weighting factor wk 
according to the priority are mentioned. 

[0020] A base station A explains how to determine the priority over a mobile station MSk and to decide 
the weighting factor wk corresponding to the priority. 

[0021] The priority setting section 3 has a conversion table with the weighting factors wl-wk according 
to the contents of a contract of each mobile stations MSI -MSN and each mobile stations MSI -MSN in 
the interior beforehand. A conversion table is rewritten whenever each mobile station frequents the area 
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of a base station A. A mobile station MSk establishes a system synchronization by detection of the pilot 
channel from a base station A, and detection of a system channel, when it enters in the area of a base 
station A. Then, a mobile station MSk transmits registration (user information and terminal information) 
to a base station A. A base station A transmits the terminal information received from the mobile station 
MSk to a control station. A control station detects the contents of service which the terminal user has 
joined from the received terminal information, and transmits to a base station A. A base station A sets 
the weighting factor wk corresponding to a mobile station MSk as the conversion table of the priority 
setting section 3 interior according to the contents of service. For example, when the mobile station MSk 
is carrying out the service contract of thinking quality as important, in the conversion table of the 
priority setting section 3 interior, 0.3 is set up as a weighting factor wk corresponding to a mobile station 
MSk. 

[0022] A setup of this weighting factor is performed at the time of the arrival of each mobile station, and 
dispatch. At the time of arrival of the mail, a base station A emits ringing of a mobile station MSk to 
area first. A mobile station MSk transmits a response message to a base station A. When a base station 
A receives a response message, the priority setting section 3 outputs the weighting factor wk of a mobile 
station MSk to amount operation part of increase and decrease 5-k. At the time of dispatch, a mobile 
station MSk outputs a message demand signal to a base station A first. When a base station A receives a 
message demand signal, the priority setting section 3 outputs the weighting factor wk of a mobile station 
MSk to amount operation part of increase and decrease 5-k. 

[0023] How a priority to require each mobile station is transmitted to a base station A, and a base station 
A determines a weighting factor wk according to the priority is explained. 

[0024] The flag showing a priority is inserted in the response message. A priority is expressed using ten 
figures to 1-10, and the more numerous one is more important for it. A base station A takes out a 
priority from the flag showing the priority in a response message, and sends it to the priority setting 
section 3. The priority setting section 3 calculates the inverse number of a priority, and outputs it to 
amount operation part of increase and decrease 5-k as a weighting factor wk. 

[0025] The demand signs sl-sN are also inputted into each amount operation part 5-1 of increase and 
decrease - 5-N from the transmitted power directions section 4. Amount operation part of increase and 
decrease 5-k (k= 1 - N) calculates amount of increase and decrease deltapk of transmitted power to a 
mobile station MSk using a degree type, when the demand sign sk is newly inputted. 
[0026] 
[Equation 1] 

sk> In the case of 0 In the case of delta pk=delta-wk-alpha-delta sk<0 Amount operation part of 
deltapk=-delta increase and decrease 5-k (k= 1 - N) outputs 0 as amount of increase and decrease 
deltapk, when the demand sign sk is not newly inputted. 

[0027] Adder 6-k adds the transmitted power value pk in front of the 1 measurement cycle T outputted 
from amount of increase and decrease deltapk, and delay circuit 7-k, and outputs an addition result. An 
addition result is inputted into transmitting section 8-k as a new transmitted power value pk over a 
mobile station MSk. Moreover, an addition result is inputted also into delay circuit 7-k, and is used for 
count of the transmitted power value pk after a measurement cycle T. Transmitting section 8-k sets the 
transmitted power of the sending signal to a mobile station MSk as the transmitted power value pk. 
[0028] According to this invention, when total of the transmitted power from a base station A to all 
mobile stations is large, amount of increase and decrease deltapk is updated so that total of the 
transmitted power may decrease. Moreover, amount of increase and decrease deltapk is more greatly set 
up to a mobile station with a more high priority. That is, it prevents the total transmitted power 
becoming large beyond the need by lowering the transmitted power to a mobile station with a low 
priority, the transceiver quality of a mobile station with a high priority holding. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the transmitted power control unit of this invention. 
[Drawing 2] It is the 1st related Fig. of observed value Pa and a multiplier alpha. 
[Drawing 3] It is the 2nd related Fig. of observed value Pa and a multiplier alpha. 
[Description of Notations] 

1 ~ The Total Transmitted Power Observations Department 

2 — Multiplier Operation Part 

3 — Priority Setting Section 

4 - Transmitted Power Directions Section 

5- 1 - 5-N — The amount operation part of increase and decrease 

6- 1 - 6-N -- Adder 

7- 1 - 7-N — Delay circuit 

8- 1 - 8-N — Transmitting section 
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[Drawing 1] 
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